Total urinaryd-glucaric acid excretion increased with age and weight gain in males and was found to be low in terms of unit body weight in the newborn. In premature infants, there was a direct relationship between the serum bilirubin level and urinary d-glucaric acid excretion. In women excretion was not found to vary with the menstrual cycle, but was increased during prolonged therapy with contraceptive agents.
INTRODUCTION
In rodents the activity of liver D-glucuronolactone dehydrogenase, the enzyme which catalyses D-glucaric acid formation, is virtually absent in the first 2 weeks of life. It increases gradually to a maximum at 6-8 weeks and then falls to the adult level ; human foetal liver activity is less than half of that of the adult liver (Marsh & Carr, 1965 ). In view of the possible role of D-glucarolactone in the metabolism of materials which undergo conjugation with D-glucuronic acid, these findings are of interest, especially since the human newborn infant's limited ability to form glucuronides occasionally has disastrous consequences, as in hyperbilirubinaemia. Urinary D-glucaric acid excretion was determined in males ranging in age from 2 days to 18 yr., including premature infants. Liver D-glucuronolactone dehydrogenase activity in human foetuses of varying gestation, and in two infants, was also examined.
Recent studies have shown that the activity of D-glucuronolactone dehydrogenase in mouse liver is modified by ovariectomy and the administration of hormones (Mowat, 1968 (Mowat, 1968) , the concentration of adventitious inhibitor was derived. Urinary D-glucaric acid concentration was the difference between these two values (Marsh, 1963) . It was necessary to concentrate the urine of newborn infants before acid or alkali treatment in order to produce inhibition of 30-70% in the assay. Results are expressed as /¿moles/kg. body weight/24 hr.
Liver D-glucuronolactone dehydrogenase activity was determined as previously described (Mowat, 1968) . Serum bilirubin levels were determined by the method of Lathe & Ruthven (1958) .
RESULTS
Liver D-glucuronolactone dehydrogenase activity Table 1 shows that liver enzyme activity was not directly related to gestational age in the period from 14 to 23 weeks, and that the activity during this period was similar to the activity in the neonatal livers examined. 
DISCUSSION
The D-glucuronolactone dehydrogenase activity reported in human foetal and new¬ born liver is similar to that found in foetal liver by Marsh & Carr (1965) and signifi¬ cantly less than the activity they found in adult specimens. The low D-glucaric acid excretion in newborn infants and the gradual increase in excretion with age and weight gain in boys mirrors the increasing activity of liver glucuronolactone dehydro¬ genase with age in rats and mice (Marsh & Carr, 1965) . The low level of excretion in the newborn is such that low tissue and enteric concentration of D-glucaro-(l-4)-lactone may be a contributory factor in the high faecal concentration of unconjugated bilirubin (Brodersen & Hermann, 1963) , in addition to increased enteric /?-glucuronidase activity (Karunairatnam, Kerr & Levvy, 1949) and the relative lack of bacterial degradation of free bilirubin in the bowel. Since Lester & Schmid (1963) (Zuelzer & Brown, 1961) . It seems likely that the physiologically important enterohepatic circulation of thyroid hormone, oestrogens, androgens and corticosteroids (Jayle & Pasqualini, 1966) would also be enhanced. Oral administration of glucarolactone or its increased formation after ingestion of glucuronolactone (Marsh, 1963) has been suggested as a possible means of controlling serum bilirubin levels in the newborn when kernicterus threatens (Anke, Fenichel & Barness, 1959) . The administration of glucarolactone to a small series of mature infants was associated with higher serum bilirubin levels than in a control series who received glucose (L. A. Barness, personal communication, 1965) . This is in keeping with the positive relationship reported here between the serum bilirubin levels and glucaric acid excretion in individuals in the younger group of premature infants. Extension of these observations to other groups of jaundiced infants, as in rhesus iso-immunization, may clarify the significance of the relationship between serum bilirubin levels and D-glucaric acid excretion and the role, if any, of D-glucuronolac¬ tone dehydrogenase in the aetiology of jaundice in the newborn period.
D-Glucaric acid excretion did not appear to vary with the menstrual cycle in the group of healthy individuals studied. The main importance of the data reported from this group is that the differences in excretion between individuals reach statistical significance. This should be borne in mind if between-individual comparisons are made in assessing, for example, the effects of drugs on D-glucaric acid excretion. Although daily estimations together with basal temperature records and measurement of hormonal excretion may reveal changes during the menstrual cycle not evident on sampling at 7-day intervals, diet may be the over-riding factor and require control.
